Over the years seven P-60 strains with different histories have been received by the Agricultural Research Service Culture Collection at the Northern Division where they have been subsequently maintained in the lyophilized state. Because cultural and physiological differences were observed, a comparative study of the seven strains was undertaken to determine which might be used most effectively for the assay of amino acids.
Over the years seven P-60 strains with different histories have been received by the Agricultural Research Service Culture Collection at the Northern Division where they have been subsequently maintained in the lyophilized state. Because cultural and physiological differences were observed, a comparative study of the seven strains was undertaken to determine which might be used most effectively for the assay of amino acids.
Routine assay procedures were followed throughout (Steele, Sauberlich, Reynolds, and Baumann, J. Biol. Chem., 177, 533-534, 1949) . The inoculum consisted of a suspension of washed cells from a 24-hr culture of the assay organism. The sterilized assay medium was seeded with 1 ml of this suspension per 100 ml of medium for the valine and isoleucine assays.
For assay of the other amino acids, the suspension was adjusted to an optical density of 0.2 and then used in the same proportion. Five ml of the inoculated medium was then dispensed into each assay tube. The inoculated assay tubes were incubated at 37 C for a period of 18 hr. A spectrophotometer was used to obtain optical density measurements of growth. Assay studies were conducted on seven essential amino acids, namely, lysine, histidine, leucine, methionine, phenylalanine, valine, and isoleucine. Conditions were carefully standardized so that the only variable in each assay was the organism. In most cases our results represent more than one study of each of the seven amino acids. 3), B-1153 once again displays the more suitable type of growth response. In these two assays it was necessary to use the heavy inoculum (1:100 dilution) mentioned above to offset the apparent amino acid antagonisms described by Brickson, Henderson, Solhjell, and Elvehjem (J. Biol. Chem., 176, 517-528, 1948) . They have shown that inhibition of growth observed in isoleucine curves is due to an imbalance of leucine and valine in the medium. On the other hand, the 114 presence of isoleucine is antagonistic in the valine assay.
Notwithstanding the apparent taxonomic similarity of NRRL B-1150 to the other four strains (B-639, B-1116, B-1153, and B-2039) , the extreme sigmoid character of the curve in the valine assay, even with a heavy inoculum (figure 2), invalidates its use in this assay. In the assays of valine and isoleucine, B-1150 seems to be the least desirable of the five strains.
Despite the fact that the five strains appear to be very similar and perhaps deserve to be considered as authentic substrains of the original P-60, they nevertheless show consistent differences in their growth responses. These differences of response have been observed over a two-year period. Strain B-1153 consistently gives a more nearly linear response than do the other four strains and therefore is preferred in our work. The same substrain of the original P-60 strain is undoubtedly in use in other laboratories, but some investigators may be relying on less satisfactory substrains. On the other hand, we may be unaware of P-60 substrains which surpass ours in efficacy. In view of these uncertainties we hesitate to recommend B-1153 as the best, but it seems obvious that a standard strain, together with a method for maintaining it, should be specified. The term P-60 strain is no longer sufficiently definitive in specifying the microorganism for use in assays. (Salton, Bacteriol. Revs., 21, 82, 1957) . However, Weibull (J. Bacteriol., 66, 688, 1953) was able to prevent lysis of intact cells of Bacillus megaterium, which had been exposed to this enzyme, by hypertonic media; instead, osmotically fragile spheres, designated protoplasts, developed. Sohler et al. (J. Bacteriol., 75, 283, 1958) have reported
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